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Description 


[0001] The present invention relates generally to 
brake pedal assemblies, and more specifically to a 
brake pedal assembly that is releasablefrom an opera- 
tive condition upon imposition of a frontal load to an au- 
tomotive vehicle. 

[0002] It is well known in the automotive vehicle de- 
sign arts that it is desirable to configure components ar- 
rayed within the passenger compartment of the vehicle 
to reduce adverse effects on the vehicle occupants 
when subjected to high intrusion forces such as are ex- 
perienced in a collision. 

[0003] While most attention has been given to the de- 
sign of vehicle interior components immediately facing 
the vehicle occupants, including steering wheels, instru- 
ment panels, door and pillar trim, and headliners, the 
design solutions provided for those components have 
been found not to be suitable for dealing with another 
set of common components such as foot pedals, gen- 
erally positioned below the instrument panel of the ve- 
hicle at the driver's compartment. 
[0004] One treatment in the related art to accommo- 
date pedal structure in a vehicle for intrusive loads is 
that of U.S. Patent 4,621 ,538, to Senft et al. This patent 
deals with a foot operated parking brake which utilises 
pivotal movement of the pedal to respond to intrusive 
forces. For brake, clutch, and accelerator pedals, how- 
ever, and in particular for service brake pedals, the so- 
lution of the '538 patent is inapt because the parking 
brake is rotatably actuated and is not required to deal 
with the axial driving of the piston rod of a brake master 
cylinder toward the foot operated pedal, as is the case 
in many common service brakes. 
[0005] The present invention provides a releasable 
brake pedal assembly which includes an elongated ped- 
al with an upper arm having an upper end pivotally 
mounted with respect to the vehicle's dash panel, and 
a lower arm having an upper end pivotally mounted to 
the lower end of the upper arm. A drivingly engaging 
connection between the upper arm and the brake actu- 
ator piston rod is positioned vertically intermediate the 
pivotal connections of the upper arm to the dash pane! 
and the lower arm to the upper arm. 
[0006] The lower arm is pivotafly movable between a 
vertical position in which it abuttingly engages the upper 
arm for actuating movement with rotative movement to- 
ward horizontal positions limited in travel by the under- 
side of the instrument panel or bolster. 
[0007] The lower arm may be resiliency biased toward 
vertical orientation with the upper arm. 
[0008] The invention will now be described, by way of 
example, with reference to the accompanying drawings, 
in which: 
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Figure 1 is a diagrammatic view of the brake pedal 
assembly, of conventional design, used in co-oper- 
ation with a brake master cylinder assembly; and 


55 


Figure 2 is a diagrammatic view similar to Figure 1 
showing the releasable brake pedalassembly of the 
present invention in its normal operative position 
and the position assumed in response to intrusive 
load. 

[0009] Turning now to the drawings, and in particular 
to Figure 1 thereof, a portion of an automobile is illus- 
trated as including a body having a dash panel 1 0 pro- 
viding a forward boundary of the passenger compart- 
ment, indicated generally at 12, defining a foot portion, 
indicated at 14. The foot portion 14 is bounded at its 
upper side by the underside of an instrument panel, in- 
dicated at 16, which may typically be the knee bolster 
area of the instrument panel. A brake pedal assembly, 
indicated at 18, is illustrated as being operatively en- 
gaged with the brake actuator assembly 20 The pedal 
assembly preferably includes a pocket such as the sock- 
et of ball and socket joint 22, which receives an end 24 
of the brake actuator piston rod 26. The pedal assembly 
18 includes an elongated pedal 28 having an upper end 
30 pivotally mounted, as indicated at 32. to a trunion 34 
secured to the dash panel 10. Proximate the lower end 
36 of the pedal 30. a foot plate 38 is configured to be 
engageable with the foot 40 of the vehicle operator to 
pivot the pedal 28 clockwise, as shown in Figure 1, to 
drive the brake actuator piston rod 26 toward the brake 
actuator assembly 20 to actuate the vehicle brakes in a 
known manner. Upon imposition of the substantial in- 
strusive force, the brake actuator piston rod 26 may be 
driven rearwardly with respect to the vehicle to the dot- 
ted line position shown in Figure 1 translating and piv- 
oting the pedal assembly 18 with it. If the foot 40 of the 
occupant separates from the foot pad 38, the pedal 28 
may be driven up over the foot. 
[0010] To combat the mechanics of the high intrusion 
forces, an improved pedal assembly 42. as may best be 
seen in Figure 2, may be provided. The pedal assembly 
42 differs from the pedal assembly 18 in that the elon- 
gated pedal 28 is replaced by an articulated device hav- 
ing an upper arm 44 and a lower arm 46. The upper arm 
44 is pivotally connected at 48 to the trunion 34 by which 
it is mounted to the dash panel 10, and the lower arm 
46 is pivotally mounted at 52 proximate the lower end 
50 of the upper arm 44 and may be nested inside it in 
channel-like mating, as indicated in Figure 2. The socket 
22 is provided at a position vertically intermediate upper 
pivot axis 48 and lower pivot axis 52 on upper ami 44. 
High intrusive forces imposed on the brake actuator as- 
sembly 20 or along its longitudinal extent will tend to 
drive the upper arm 44, but pivotal freedom at the lower 
pivot 52 permits upward swinging movement of the low- 
er arm 46, as shown in Figure 2, until the foot plate 38 
reaches the position in which it engages the bolster 1 6. 
[001 1] Counterclockwise movement of the lower arm 
46 is limited by co-operation between mechanical abut- 
ments, indicated generally at 54, between the forward 
face 56 of the lower arm 46 and the inner face 58 of the 
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upper arm 44. A spring, as indicated at 60. may be pro- 
vided to urge the lower arm 46 toward the substantially 
vertical position shown in solid line in Figure 2, so that 
after an event in which high intrusive forces are encoun- 
tered, the pedal will return to the operative position 
shown. 


Claims 
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1 . A releasable brake pedal assembly for an automo- 
bile having a body defining a passenger compart- 
ment, the passenger compartment having a pedal 
portion in which the pedal is operatively engageable 
by the foot of an operator, the pedal portion being n 
bounded on its forward end by a generally vertical 
dash panel and on its upper end by a generally hor- 
izontal bolster, the automobile further having a 
brake actuator piston rod for actuating the brakes 
of the vehicle, the brake pedal assembly compris- so 
ing: 

an elongated pedal subassembly (42) having, 

an upperarm (44) having an upper end pivotally 
mounted with respect to the dash panel (1 0) at 25 
an upper pivot axis (48) and a lower end (50): 
a lower arm (46) having an upper end pivotally 
connected to said upper arm (44) proximate 
said lower end (50) at a lower pivot axis (52); 
and 30 
a mounting pocket (22) adapted to drivingly en- 
gage the brake actuator piston rod (26). said 
pocket (22) carried by said upper arm (44) lon- 
gitudinally intermediate said upper pivot axis 
(48) and said lower pivot axis (52). 35 

2. A releasable brake pedal assembly as claimed in 
claim 1 , wherein said lower arm is pivotally movable 
with respect to said upper arm only between a first 
substantially vertical position and other positions ro- to 
tated toward horizontal therefrom. 

3. A releasable brake pedal assembly as claimed in 
claim 2, further including a spring resiliency biasing 
said lower arm toward said first substantially vertical *s 
position. 

4. A releasable brake pedal assembly as claimed in 
claim 2, wherein said upper arm and said lower arm 
include co-operating surfaces preventing relative so 
rotational movement from said first position away 
from said other positions. 

5. A releasable brake pedal assembly as claimed in 
claim 1 , wherein said lower arm has a lower end 55 
and includes a foot plate carried proximate said low- 
er arm lower end adapted to permit the operation of 
said pedal subassembly by the foot of an operator 


to pivot said upper and lower arms in unison about 
said upper pivot axis. 

6. A releasable brake pedal assembly as claimed in 
claim 5, wherein said lower arm is pivotally movable 
with respect to said upper arm only between a first 
substantially vertical position and other positions ro- 
tated toward horizontal therefrom. 

7. A releasable brake pedal assembly as claimed in 
claim 6. further including a spring resiliently biasing 
said lower arm toward said first substantially vertical 
position. 

8. A releasable brake pedal assembly as claimed in 
claim 6, wherein said upper arm and said lower arm 
include co-operating surfaces preventing relative 
rotational movement from said first position away 
from said other positions. 

9. A releasable brake pedal assembly as claimed in 
claim 5, wherein said foot plate is abuttingly en- 
gageable with the bolster to limit rotation of said low- 
er arm toward horizontal. 

10. A releasable brake pedal assembly as claimed in 
claim 4, wherein said co-operative surfaces permit 
said relative rotational movement upon imposition 
of substantial load. 


Patentanspruche 

1 . Ein losbarer Bremspedal-Aufbau fiir ein Automobil, 
das eine Karosserie besitzt die einen Fahrgastraum 
abgrenzt. wobei der Fahrgastraum einen Pedal- 
raum aufweist in welchem das Pedal durch den Fua 
des Bedieners bedienbar anzugreifen ist, und der 
Pedalraum an seinem vorderen Ende durch eine 
allgemein vertikale Prallplatte und an seinem obe- 
ren Ende durch ein allgemein horizontals Polster 
begrenzt wird; und wobei das Automobil weiterhin 
eine Bremsenantrieb-Kolbenstange zur Betatigung 
der Bremsen des Fahrzeugs besitzt. und der 
Bremspedal-Aufbau umfa&t: 
einen verlangerten Pedal-Unteraufbau (42). der 
verfugt uber: 

einen oberen Arm (44), der ein bezuglich der 
Prallplatte (10) an der oberen Drehachse (48) 
drehbar montiertes, oberes Ende und ein unte- 
res Ende (50) besitzt; 

einen unteren Arm (46), der nahe diesem un- 
teren Ende (50) an einer unteren Drehachse 
(52) drehbar mit diesem oberen Arm (44) ver- 
bunden ist; und 

eine Montagehulse (22). die angepaftt ist urn 
die Bremsenantrieb-Kolbenstange (26) betati- 
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gend anzugreifen. wobei diese Hfllse (22) von 
diesem oberen Ann (44) in Langsrichtung zwi- 
schen dieser oberen Drehachse (48) und die- 
ser unteren Drehachse (52) getragen wird. 

5 

2. Ein losbarer Bremspedal-Aufbau nach Anspruch 1 , 
in dem dieser untere Arm bezuglich dieses oberen 
Arms nur zwischen einer ersten, im wesentlichen 
vertikalen Stellung undanderen Stellungen drehbar 
beweglich ist, die daraus in Richtung auf die Hon- to 
zontale gedreht sind. 

3. Ein losbarer Bremspedal-Aufbau nach Anspruch 2, 
der weitemin eine Feder einschliefit, welche diesen 
unteren Arm auf diese erste. im wesentlichen verti- f 5 
kale Stellung hin federnd vorspannt 

4. Ein losbarer Bremspedal-Aufbau nach Anspruch 2. 
in dem dieser obere Arm und dieser untere Arm zu- 
sammenwirkende Oberflachen einschlieften, die 20 
relative Drehbewegungen von dieser ersten Stel- 
lung weg zu dieser anderen Stellung hin verhin- 
dern. 

5. Ein losbarer Bremspedal-Aufbau nach Anspruch 1 , 25 
in dem dieser untere Arm ein unteres Ende besitzt 
und eine nahe diesem unteren Ende des unteren 
Arms getragene Fuftplatte einschliefit, die ange- 
pafit ist urn die Bedienung dieses Pedal-Unterauf- 
baus mit dem Fuft eines Bedieners zu ertauben; um 30 
diese oberen und unteren Arme gemeinsam um die 
obere Drehachse zu schwenken. 

6. Ein losbarer Bremspedal-Aufbau nach Anspruch 5. 

in dem dieser untere Arm bezuglich dieses oberen 35 
Arms nur zwischen einer ersten. im wesentlichen 
vertikalen Stellung und anderen Stellungen drehbar 
beweglich ist, die daraus in Richtung auf die Hori- 
zontale gedreht sind. 

40 

7. Ein losbarer Bremspedal-Aufbau nach Anspruch 6, \ 
der weitemin eine Feder einschlie&t, welche diesen 
unteren Arm auf diese erste, im wesentlichen verti- 

kale Stellung hin federnd vorspannt 

45 

8. Ein losbarer Bremspedal-Aufbau nach Anspruch 6. 
in dem dieser obere Arm und dieser untere Arm zu- 
sammenwirkende Oberflachen einschlieRen, die 
relative Drehbewegungen von dieser ersten Stel- 3 
lung weg zu diesen anderen Stellungen hin verhin- so 
dern. 

9. Ein losbarer Bremspedal-Aufbau nach Anspruch 5, 
in dem diese FuBplatte ansto&end an dem Polster 
angreift, um die Rotation dieses unteren Arms in 55 4, 
Richtung auf die Horizontal zu begrenzen. 

10. Ein losbarer Bremspedal-Aufbau nach Anspruch 4 f 


in dem diese zusammenwirkenden Oberflachen 
nach Aufzwingen einer wesentlichen Belastung 
diese relative Drehbewegung zulassen. 


Revendications 

1 . Ensemble de pedale de frein pouvant etre relachee 
destine a une automobile comportant une caisse 
definissant un habitacle, Itiabitacle comportant une 
partie de pedale ou la pedale peut etre mise en prise 
de facon fonctionnelle par le pied d'un operateur. la 
partie de pedale etant limitee sur son extremite 
avant par un tablier sensiblement vertical et sur son 
extremite superieure par une protection sensible- 
ment horizontal, lautomobile comportant en outre 
une tige de piston d'actionneur de frein destinee a 
actionnerles freins du vehicule. Pensemble de pe- 
dale de frein comprenant : 

un sous-ensemble de pedale allonge (42) 
comportant, 

un bras superieur (44) comportant une extre- 
mite superieure montee avec possibilite de pi- 
votement par rapport au tablier (10) au niveau 
d'un axe de pivot superieur (48) et une extre- 
mite inferieure (50), 

un bras inferieur (46) comportant une extremite 
superieure reli6 avec possibilite de pivotement 
audit bras superieur (44) proche de ladite ex- 
tremite inferieure (50) au niveau d'un axe de pi- 
vot inferieur (52). et 

une alveole de montage (22) concue en vue 
d'une mise en prise d'entrainement avec la tige 
de piston d'actionneur de frein (26), ladite al- 
veole (22) portee par tedit bras superieur (44) 
etant longitudinalement intermediate entre le- 
dit axe de pivot superieur (48)- et ledit axe de 
pivot inferieur (52). 

Ensemble de pedale de frein pouvant etre relachee 
selon la revendication 1, dans lequel ledit bras in- 
ferieur est mobile avec possibility de pivotement par 
rapport audit bras superieur uniquement entre une 
premiere position sensiblement verticale et d'autres 
positions toumees vers I'horizontale a partir de cet- 
le-ci. 

Ensemble de pedale de frein pouvant etre relachee 
selon la revendication 2, comprenant en outre un 
ressort sollicitant de facon elastique ledit bras infe- 
rieur vers ladite premiere position sensiblement 
verticale. 

Ensemble de pedale de frein pouvant etre relachee 
selon la revendication 2, dans lequel ledit bras su- 
perieur et ledit bras inferieur comprennent des sur- 
faces en interaction empechant un deplacement de 


4 


KSR 004507 


EP0854 071 B1 


rotation relatif par rapport a ladite premiere position 
a 1'ecart desdites autres positions. 


5. Ensemble de pedale de frein pouvant €tre relachee 
selon fa revendication 1 , dans lequel ledrt bras in- 5 
ferieur comporte une extremite inferieure et conrv 
prend une plaque pour pied supportee de facon pro- 
che de ladite extremite inferieure de bras inferieur, 
concue pour permettre I'actionnement dudit sous- 
ensemble de pedale par le pied d'un operateur afin 10 
de faire pivoter lesdits bras superieur et inferieur en 
meme temps autour dudit axe de pivot superieur. 


6. Ensemble de pedale de frein pouvant etre relachee 
selon la revendication 5, dans lequel ledit bras in- 15 
ferieur est mobile avec possibility de pivotement par 
rapport audit bras superieur uniquement entre une 
premiere position sensiblementverticale et d'autres 
positions tournees vers I'horizontale a partir de cel- 
le-ci. 20 


7. Ensemble de pedale de frein pouvant etre relachee 
selon la revendication 6, comprenant en outre un 
ressort sollicitant de facon elastique ledit bras infe- 
rieur vers ladite premiere position sensiblement 25 
verticale. 


8. Ensemble de pedale de frein pouvant etre relachee 
selon la revendication 6, dans lequel ledit bras su- 
perieur et ledit bras inferieur comprennent des sur- 30 
faces en interaction empechant un deplacement de 
rotation relatif par rapport a ladite premiere position 

a recart desdites autres positions. 

9. Ensemble de pedale de frein pouvant etre relachee 35 
selon la revendication 5 t dans lequel ladite plaque 
pour pied peut venir en contact en butee avec la 
protection afin de limiter la rotation dudit bras infe- 
rieur vers I'horizontale. 
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1 0. Ensemble de pedale de frein pouvant etre relachee 
selon la revendication 4, dans lequel lesdites surfa- 
ces de cooperation permettent ledit deplacement 
de rotation relatif lorsque Ton impose une charge 
importante. 45 
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